
































https://www.epa.gov/no2-pollution/basic-information-about-no2%23
https://www.epa.gov/no2-pollution/basic-information-about-no2%23


https://ww3.arb.ca.gov/research/aaqs/common-pollutants/pm/pm.htm.
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx.
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.
https://unfccc.int/process/the-paris-agreement/what-is-the-paris-agreement.


https://www.lung.org/assets/documents/healthy-air/state-of-the-air/sota-2019-full.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB617


http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://www.ca.gov/archive/gov39/2015/07/17/news19046/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.


https://www.epa.gov/no2-pollution/basic-information-about-no2%23
https://www.epa.gov/no2-pollution/basic-information-about-no2%23
https://ww3.arb.ca.gov/research/aaqs/common-pollutants/pm/pm.htm.
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx.


https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.
https://unfccc.int/process/the-paris-agreement/what-is-the-paris-agreement.
https://ww3.arb.ca.gov/ports/marinevess/documents/fuelogv17.pdf.


https://ww3.arb.ca.gov/regact/2007/shorepwr07/93118-t17.pdf.
https://www.arb.ca.gov/app/emsinv/fcemssumcat/fcemssumcat2016.php.






https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1.
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1.






https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3.
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3.
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013.
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43018.
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.






https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0






https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.




https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf.






https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf.
https://www.dnvgl.com/expert-story/maritime-impact/alternative-fuels.html.
https://www.dnvgl.com/expert-story/maritime-impact/alternative-fuels.html.
http://caemaritime.com/
http://advancedemissioncontrol.com/


https://www.greenbiz.com/article/future-ferries-electric-too.
https://arstechnica.com/information-technology/2019/06/group-to-fund-and-operate-first-hydrogen-fuel-ferry-fleet-in-the-us/
https://arstechnica.com/information-technology/2019/06/group-to-fund-and-operate-first-hydrogen-fuel-ferry-fleet-in-the-us/




https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.


















https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3.
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3.


https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013.
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43018.
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001%200050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001%200050/ab_32_bill_20060927_chaptered.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.




https://www.portoflosangeles.org/about/port-101.
http://www.polb.com/about/faqs.asp%23530.
http://www.tlimagazine.com/sections/shipping-and-ports/2359-port-of-stockton.












http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx.


http://www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitialstrategy.aspx.




http://www.worldshipping.org/about-the-industry/liner-ships/container-ship-design


https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory.
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory.


https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.


https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0.






https://www.cruiseindustrynews.com/cruise-news/14621-song-of-norway-sold.html
https://www.worldcruise-network.com/projects/genesis-class/
https://www.worldcruise-network.com/projects/genesis-class/


https://www.researchgate.net/publication/259693087_GOALDS_-_Goal_Based_Damage_Stability_for_Passenger_Ships.
https://www.researchgate.net/publication/259693087_GOALDS_-_Goal_Based_Damage_Stability_for_Passenger_Ships.
https://www.arb.ca.gov/regact/2008/fuelogv08/ISORfuelogv08.pdf.


https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory.
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory.
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf.
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf.




https://safety4sea.com/wp-content/uploads/2018/09/IACS-Guidance-on-Bulk-Cargo-loading-and-discharging-2018_07.pdf.
https://safety4sea.com/wp-content/uploads/2018/09/IACS-Guidance-on-Bulk-Cargo-loading-and-discharging-2018_07.pdf.
https://unctad.org/en/PublicationsLibrary/rmt2018_en.pdf


https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf.


https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf


https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf.
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf.
https://pubs.acs.org/doi/pdf/10.1021/es703102y










https://www.cpuc.ca.gov/rps/






https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf.


https://www.arb.ca.gov/ports/shorepower/forms/forms.htm.


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB617.
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=1.
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=1.
https://ww3.arb.ca.gov/toxics/background.htm.
https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf.


https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1.
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1.


https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf


https://www.arb.ca.gov/ports/marinevess/documents/portstudy0406.pdf
https://ww3.arb.ca.gov/ch/communities/ra/westoakland/documents/westoaklandreport.pdf
https://www.arb.ca.gov/ports/marinevess/documents/portstudy0406.pdf


https://ww3.arb.ca.gov/planning/sip/planarea/scabsip/2016aqmp_arbstaffreport.pdf
https://www.arb.ca.gov/regact/2018/hdwarranty18/isor.pdf
https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf


https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://unfccc.int/process/the-paris-agreement/what-is-the-paris-agreement
https://ww2.arb.ca.gov/sites/default/files/2018-12/final_slcp_report%20Final%202017.pdf


http://iopscience.iop.org/article/10.1088/1748-9326/11/4/048002/pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sealevel-rise-science.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sealevel-rise-science.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf


http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://www.ca.gov/archive/gov39/2015/07/17/news19046/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://www.arb.ca.gov/gmp/sfti/sustainable-freight-pathways-to-zero-and-near-zero-emissions-discussion-document.pdf
https://www.arb.ca.gov/gmp/sfti/sustainable-freight-pathways-to-zero-and-near-zero-emissions-discussion-document.pdf
https://arb.ca.gov/board/res/2014/res14-2.pdf


https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB617
https://ww2.arb.ca.gov/sites/default/files/2018-09/2018_community_recommendations_staff_report_revised_september_11.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-09/2018_community_recommendations_staff_report_revised_september_11.pdf
https://ww3.arb.ca.gov/board/res/2017/addendum17-8.pdf
https://ww3.arb.ca.gov/board/res/2017/addendum17-8.pdf


https://www.arb.ca.gov/ports/shorepower/forms/forms.htm.


https://library.e.abb.com/public/8f916bbe49d92d1ac12579680032f273/Shore-to-ship-power-2010-low.pdf


http://www.worldshipping.org/about-the-industry/liner-ships/container-ship-design






https://www.portofoakland.com/files/PDF/newsroom/Maritime%20Newsletter%20-%20April%202017.pdf
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory




https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013


https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf
https://www.c2es.org/document/what-is-black-carbon/




https://thesis.eur.nl/pub/41212/Qu-L.-Bullwhip-Effect-Research-on-Global-Dry-Bulk-Maritime-Market.pdf
https://thesis.eur.nl/pub/41212/Qu-L.-Bullwhip-Effect-Research-on-Global-Dry-Bulk-Maritime-Market.pdf


http://www.cementamericas.com/cement-scope/1023-mitsubishi-cement-to-reopen-long-beach-terminal.html
http://www.cementamericas.com/cement-scope/1023-mitsubishi-cement-to-reopen-long-beach-terminal.html
https://www.npr.org/2018/04/19/603298380/for-one-california-company-trumps-tariffs-have-unintended-consequences
https://www.npr.org/2018/04/19/603298380/for-one-california-company-trumps-tariffs-have-unintended-consequences




https://www.cruisecritic.com/articles.cfm?ID=1900






https://slc.ca.gov/motems/




https://www.arb.ca.gov/ports/shorepower/faq/faq.htm#45


http://advancedemissioncontrol.com/
http://caemaritime.com/




https://www.portoflosangeles.org/references/news_052616_green_omni


https://govt.westlaw.com/calregs/Document/I163FFEA0D49211DEBC02831C6D6C108E?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/calregs/Document/I163FFEA0D49211DEBC02831C6D6C108E?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)




https://www.onthemosway.eu/wp-content/uploads/2015/06/2-OPS-LNG-.pdf




https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-Chevron.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/09/MND-1.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/09/MND-1.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-Chevron.pdf


https://www.slc.ca.gov/wp-content/uploads/2018/09/MND-1.pdf.
https://www.slc.ca.gov/wp-content/uploads/2018/09/MND-1.pdf.
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf










https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1




















































































https://www.un.org/Depts/los/convention_agreements/texts/unclos/unclos_e.pdf










https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf












































































































































https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
http://www.polb.com/civica/filebank/blobdload.asp?BlobID=14109










https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf
















https://www.epa.gov/sites/production/files/2016-04/documents/current_pm_table.pdf
http://www.epa.gov/benmap


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2770129/
https://www.sciencedirect.com/science/article/pii/S0160412012001985
https://pubs.acs.org/doi/abs/10.1021/acs.est.8b02050
https://www.arb.ca.gov/resources/documents/carbs-methodology-estimating-health-effects-air-pollution
https://www.arb.ca.gov/resources/documents/carbs-methodology-estimating-health-effects-air-pollution


https://www.epa.gov/sites/production/files/2017-09/documents/ee-0568-22.pdf
http://yosemite.epa.gov/sab%5CSABPRODUCT.NSF/41334524148BCCD6852571A700516498/$File/eeacf013.pdf
http://yosemite.epa.gov/sab%5CSABPRODUCT.NSF/41334524148BCCD6852571A700516498/$File/eeacf013.pdf


https://www.epa.gov/environmental-economics/mortality-risk-valuation#means
http://onlinelibrary.wiley.com/doi/10.1093/cep/byj007/full








https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Foehha.ca.gov%2Fmedia%2Fdownloads%2Fclimate-change%2Freport%2F2018caindicatorsreportmay2018.pdf&data=02%7C01%7CAngela.Csondes%40arb.ca.gov%7Cb494dbbe4cce46f86e6908d7354a8364%7C9de5aaee778840b1a438c0ccc98c87cc%7C0%7C0%7C637036466448986869&sdata=N%2BlwdWpjEsMNgiSltUATu6Rr48XmjdgTArNzAoT4Fa0%3D&reserved=0
https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Foehha.ca.gov%2Fmedia%2Fdownloads%2Fclimate-change%2Freport%2F2018caindicatorsreportmay2018.pdf&data=02%7C01%7CAngela.Csondes%40arb.ca.gov%7Cb494dbbe4cce46f86e6908d7354a8364%7C9de5aaee778840b1a438c0ccc98c87cc%7C0%7C0%7C637036466448986869&sdata=N%2BlwdWpjEsMNgiSltUATu6Rr48XmjdgTArNzAoT4Fa0%3D&reserved=0




https://www.epa.gov/sites/production/files/2017-05/documents/420r17004-2017-update.pdf
https://worldmaritimenews.com/archives/167358/new-shore-power-facilities-at-port-metro-vancouver/
https://www.cruisemapper.com/news/4916-port-bergen-granted-50-million-nok-for-shore-power-facilities




https://www.arb.ca.gov/regact/2007/shorepwr07/isor.pdf










https://ww2.arb.ca.gov/sites/default/files/2018%1e06/draft_community_air_protection_blueprint.pdf.




http://www.dof.ca.gov/Forecasting/Economics/Major_Regulations/Major_Regulations_Table/documents/SRIA_with_Appendices-Proposed_Control_Measure_for_Ocean-Going_Vessels_At_Berth-080119.pdf
http://www.dof.ca.gov/Forecasting/Economics/Major_Regulations/Major_Regulations_Table/documents/SRIA_with_Appendices-Proposed_Control_Measure_for_Ocean-Going_Vessels_At_Berth-080119.pdf






http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx








https://www.bts.gov/product/freight-facts-and-figures


















https://www.eia.gov/outlooks/aeo/pdf/AEO2018.pdf
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=12-AEO2018&cases=ref2018&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=12-AEO2018&cases=ref2018&sourcekey=0














https://www.bls.gov/data/inflation_calculator.htm


https://www.portoflosangeles.org/about/port-101
http://www.polb.com/about/faqs.asp#530
http://www.tlimagazine.com/sections/shipping-and-ports/2359-port-of-stockton




https://bcdc.ca.gov/permits/
https://www.wildlife.ca.gov/Conservation/Environmental-Review














https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32


















http://advancedemissioncontrol.com/
http://caemaritime.com/
https://www.arb.ca.gov/ports/shorepower/shorepower.htm




https://cacleanfreight.org/


https://ww3.arb.ca.gov/ports/shorepower/meetings/08152018/costinformation.pdf




https://www.epa.gov/no2%C2%A0pollution/basic-information-about-no2
https://ww3.arb.ca.gov/research/aaqs/commonpollutants/pm/pm.htm.
https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx.
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx.
https://www.climatechangenews.com/2018/04/10/countries-inch-towardsbareminimum-climate-target-shipping/
https://www.climatechangenews.com/2018/04/10/countries-inch-towardsbareminimum-climate-target-shipping/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://unfccc.int/process/the-paris-agreement/what-is-the-paris-agreement.
https://ww3.arb.ca.gov/board/books/2019/032119/19-3-2pres.pdf
https://www.lung.org/assets/documents/healthy-air/state-of-the-air/sota-2019-full.pdf
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30


https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB617
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32.
http://leginfo.ca.gov/pub/1314/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.
http://leginfo.ca.gov/pub/1314/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm.
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://www.ca.gov/archive/gov39/2015/07/17/news19046/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://www.epa.gov/no2%C2%A0pollution/basic-information-about-no2
https://ww3.arb.ca.gov/research/aaqs/common%C2%A0pollutants/pm/pm.htm


https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/GHG-Emissions.aspx
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://unfccc.int/process/the-paris-agreement/what-is-the-paris-agreement
https://ww3.arb.ca.gov/ports/marinevess/documents/fuelogv17.pdf
https://ww3.arb.ca.gov/regact/2007/shorepwr07/93118-t17.pdf
https://www.arb.ca.gov/app/emsinv/fcemssumcat/fcemssumcat2016.php
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3


https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43018
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43018
http://www.leginfo.ca.gov/pub/0506/bill/asm/ab_00010050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/0506/bill/asm/ab_00010050/ab_32_bill_20060927_chaptered.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm
https://ww2.arb.ca.gov/our-work/programs/mobile-sourceemissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-sourceemissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://www.dnvgl.com/expert-story/maritime-impact/alternative-fuels.html


http://caemaritime.com/
http://advancedemissioncontrol.com/
https://www.greenbiz.com/article/future-ferries-electric-too
https://arstechnica.com/information-technology/2019/06/group-to-fund-and-operate-first-hydrogen-fuel-ferry-fleet-in-the-us/
https://arstechnica.com/information-technology/2019/06/group-to-fund-and-operate-first-hydrogen-fuel-ferry-fleet-in-the-us/
https://arstechnica.com/information-technology/2019/06/group-to-fund-and-operate-first-hydrogen-fuel-ferry-fleet-in-the-us/
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43018
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43018


http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm
http://leginfo.ca.gov/pub/13-14/bill/sen/sb_0601-0650/sb_605_bill_20140921_chaptered.htm
https://www.portoflosangeles.org/about/port-101
http://www.polb.com/about/faqs.asp#530
http://www.tlimagazine.com/sections/shipping-and-ports/2359-port-of-stockton
http://www.tlimagazine.com/sections/shipping-and-ports/2359-port-of-stockton
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitialstrategy.aspx
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/06GHGinitialstrategy.aspx
http://www.worldshipping.org/about-the-industry/how-liner-shipping-works


http://www.worldshipping.org/about-the-industry/liner-ships/container-ship-design
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://www.cruiseindustrynews.com/cruise-news/14621-song-of-norway-sold.html
https://www.cruiseindustrynews.com/cruise-news/14621-song-of-norway-sold.html
https://www.worldcruise-network.com/projects/genesis-class/
https://www.researchgate.net/publication/259693087_GOALDS_-_Goal_Based_Damage_Stability_for_Passenger_Ships
https://www.researchgate.net/publication/259693087_GOALDS_-_Goal_Based_Damage_Stability_for_Passenger_Ships
https://www.arb.ca.gov/regact/2008/fuelogv08/ISORfuelogv08.pdf
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0
https://ww2.arb.ca.gov/our-work/programs/mobile-source-emissions-inventory/road-documentation/msei-documentation-offroad-0


https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf
https://safety4sea.com/wp-content/uploads/2018/09/IACS-Guidance-on-Bulk-Cargo-loading-and-discharging-2018_07.pdf
https://safety4sea.com/wp-content/uploads/2018/09/IACS-Guidance-on-Bulk-Cargo-loading-and-discharging-2018_07.pdf
https://safety4sea.com/wp-content/uploads/2018/09/IACS-Guidance-on-Bulk-Cargo-loading-and-discharging-2018_07.pdf
https://unctad.org/en/PublicationsLibrary/rmt2018_en.pdf
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf
https://www.wartsila.com/docs/default-source/marine-documents/encyclopedia/wartsila-o-marine-encyclopedia.pdf
https://pubs.acs.org/doi/pdf/10.1021/es703102y
https://www.cpuc.ca.gov/rps/
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://www.arb.ca.gov/ports/shorepower/forms/forms.htm


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB617
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=1
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=1
https://ww3.arb.ca.gov/toxics/background.htm
https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://oehha.ca.gov/calenviroscreen/report/calenviroscreen-30
https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-06/draft_community_air_protection_blueprint.pdf
https://www.arb.ca.gov/ports/marinevess/documents/portstudy0406.pdf
https://ww3.arb.ca.gov/ch/communities/ra/westoakland/documents/westoaklandreport.pdf
https://ww3.arb.ca.gov/ch/communities/ra/westoakland/documents/westoaklandreport.pdf
https://www.arb.ca.gov/ports/marinevess/documents/portstudy0406.pdf


https://ww3.arb.ca.gov/planning/sip/planarea/scabsip/2016aqmp_arbstaffreport.pdf
https://www.arb.ca.gov/regact/2018/hdwarranty18/isor.pdf
https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
https://www.climatechangenews.com/2018/04/10/countries-inch-towards-bare-minimum-climate-target-shipping/
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://unfccc.int/process/the-paris-agreement/what-is-the-paris-agreement
https://ww2.arb.ca.gov/sites/default/files/2018-12/final_slcp_report%20Final%202017.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-12/final_slcp_report%20Final%202017.pdf
http://iopscience.iop.org/article/10.1088/1748-9326/11/4/048002/pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sealevel-rise-science.pdf
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/rising-seas-in-california-an-update-on-sealevel-rise-science.pdf


https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
http://www.leginfo.ca.gov/pub/05-06/bill/asm/ab_0001-0050/ab_32_bill_20060927_chaptered.pdf
https://www.ca.gov/archive/gov39/2015/07/17/news19046/
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://www.arb.ca.gov/gmp/sfti/sustainable-freight-pathways-to-zero-and-near-zero-emissions-discussion-document.pdf
https://www.arb.ca.gov/gmp/sfti/sustainable-freight-pathways-to-zero-and-near-zero-emissions-discussion-document.pdf
https://arb.ca.gov/board/res/2014/res14-2.pdf


https://www.arb.ca.gov/planning/sip/2016sip/rev2016statesip.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180AB617
https://ww2.arb.ca.gov/sites/default/files/2018-09/2018_community_recommendations_staff_report_revised_september_11.pdf
https://ww2.arb.ca.gov/sites/default/files/2018-09/2018_community_recommendations_staff_report_revised_september_11.pdf
https://ww3.arb.ca.gov/board/res/2017/addendum17-8.pdf
https://ww3.arb.ca.gov/board/res/2017/addendum17-8.pdf
https://www.arb.ca.gov/ports/shorepower/forms/forms.htm.
https://library.e.abb.com/public/8f916bbe49d92d1ac12579680032f273/Shore-to-ship-power-2010-low.pdf
https://library.e.abb.com/public/8f916bbe49d92d1ac12579680032f273/Shore-to-ship-power-2010-low.pdf
http://www.worldshipping.org/about-the-industry/liner-ships/container-ship-design
https://www.portofoakland.com/files/PDF/newsroom/Maritime%20Newsletter%20-%20April%202017.pdf
https://www.portofoakland.com/files/PDF/newsroom/Maritime%20Newsletter%20-%20April%202017.pdf
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory


https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=2.&chapter=3.5.&article=3
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013
https://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=HSC&sectionNum=43013
https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf
https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf
https://www.c2es.org/document/what-is-black-carbon/
https://thesis.eur.nl/pub/41212/Qu-L.-Bullwhip-Effect-Research-on-Global-Dry-Bulk-Maritime-Market.pdf
https://thesis.eur.nl/pub/41212/Qu-L.-Bullwhip-Effect-Research-on-Global-Dry-Bulk-Maritime-Market.pdf
http://www.cementamericas.com/cement-scope/1023-mitsubishi-cement-to-reopen-long-beach-terminal.html
http://www.cementamericas.com/cement-scope/1023-mitsubishi-cement-to-reopen-long-beach-terminal.html
https://www.npr.org/2018/04/19/603298380/for-one-california-company-trumps-tariffs-have-unintended-consequences
https://www.npr.org/2018/04/19/603298380/for-one-california-company-trumps-tariffs-have-unintended-consequences
https://www.cruisecritic.com/articles.cfm?ID=1900
https://slc.ca.gov/motems/


https://www.arb.ca.gov/ports/shorepower/faq/faq.htm#45
http://advancedemissioncontrol.com/
http://caemaritime.com/
https://www.portoflosangeles.org/references/news_052616_green_omni
https://govt.westlaw.com/calregs/Document/I163FFEA0D49211DEBC02831C6D6C108E?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/calregs/Document/I163FFEA0D49211DEBC02831C6D6C108E?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://govt.westlaw.com/calregs/Document/I163FFEA0D49211DEBC02831C6D6C108E?viewType=FullText&originationContext=documenttoc&transitionType=CategoryPageItem&contextData=(sc.Default)
https://www.onthemosway.eu/wp-content/uploads/2015/06/2-OPS-LNG-.pdf
https://www.onthemosway.eu/wp-content/uploads/2015/06/2-OPS-LNG-.pdf


https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-Chevron.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-Chevron.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/09/MND-1.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-Chevron.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-Chevron.pdf
https://www.slc.ca.gov/wp-content/uploads/2018/09/MND-1.pdf.
https://www.slc.ca.gov/wp-content/uploads/2018/08/PF2014_MOTEMS-IMTT.pdf
https://kentico.portoflosangeles.org/getmedia/3a7e6ce5-41ab-4d09-9e6f-c9b2f6d63559/Shell-MOTEMS_FEIR
https://kentico.portoflosangeles.org/getmedia/3a7e6ce5-41ab-4d09-9e6f-c9b2f6d63559/Shell-MOTEMS_FEIR


https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=HSC&division=26.&title=&part=4.&chapter=3.&article=1
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://ww3.arb.ca.gov/msprog/tech/techreport/ogv_tech_report.pdf
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
https://kentico.portoflosangeles.org/getmedia/880bc597-84bc-4ae6-94e2-59a2e6027f42/2017_Air_Emissions_Inventory
http://www.polb.com/civica/filebank/blobdload.asp?BlobID=14109
https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf
https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf
https://www.epa.gov/sites/production/files/2016-04/documents/current_pm_table.pdf
https://www.epa.gov/sites/production/files/2016-04/documents/current_pm_table.pdf


http://www.epa.gov/benmap
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2770129/
https://www.sciencedirect.com/science/article/pii/S0160412012001985
https://pubs.acs.org/doi/abs/10.1021/acs.est.8b02050
https://www.arb.ca.gov/resources/documents/carbs-methodology-estimating-health-effects-air-pollution
https://www.arb.ca.gov/resources/documents/carbs-methodology-estimating-health-effects-air-pollution
https://www.epa.gov/sites/production/files/2017-09/documents/ee-0568-22.pdf
http://yosemite.epa.gov/sab%5CSABPRODUCT.NSF/41334524148BCCD6852571A700516498/$File/eeacf013.pdf
http://yosemite.epa.gov/sab%5CSABPRODUCT.NSF/41334524148BCCD6852571A700516498/$File/eeacf013.pdf
https://www.epa.gov/environmental-economics/mortality-risk-valuation#means
https://www.epa.gov/environmental-economics/mortality-risk-valuation#means
http://onlinelibrary.wiley.com/doi/10.1093/cep/byj007/full


https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://oehha.ca.gov/media/downloads/climate-change/report/2018caindicatorsreportmay2018.pdf
https://www.epa.gov/sites/production/files/2017-05/documents/420r17004-2017-update.pdf
https://www.epa.gov/sites/production/files/2017-05/documents/420r17004-2017-update.pdf
https://worldmaritimenews.com/archives/167358/new-shore-power-facilities-at-port-metro-vancouver/
https://worldmaritimenews.com/archives/167358/new-shore-power-facilities-at-port-metro-vancouver/
https://www.cruisemapper.com/news/4916-port-bergen-granted-50-million-nok-for-shore-power-facilities
https://www.cruisemapper.com/news/4916-port-bergen-granted-50-million-nok-for-shore-power-facilities
https://www.arb.ca.gov/regact/2007/shorepwr07/isor.pdf
http://www.dof.ca.gov/Forecasting/Economics/Major_Regulations/Major_Regulations_Table/documents/SRIA_with_Appendices-Proposed_Control_Measure_for_Ocean-Going_Vessels_At_Berth-080119.pdf
http://www.dof.ca.gov/Forecasting/Economics/Major_Regulations/Major_Regulations_Table/documents/SRIA_with_Appendices-Proposed_Control_Measure_for_Ocean-Going_Vessels_At_Berth-080119.pdf
http://www.dof.ca.gov/Forecasting/Economics/Major_Regulations/Major_Regulations_Table/documents/SRIA_with_Appendices-Proposed_Control_Measure_for_Ocean-Going_Vessels_At_Berth-080119.pdf
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Nitrogen-oxides-(NOx)-%E2%80%93-Regulation-13.aspx


https://www.bts.gov/product/freight-facts-and-figures
https://www.bts.gov/product/freight-facts-and-figures
https://www.eia.gov/outlooks/aeo/pdf/AEO2018.pdf
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=12-AEO2018&cases=ref2018&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=12-AEO2018&cases=ref2018&sourcekey=0
https://www.bls.gov/data/inflation_calculator.htm
https://www.portoflosangeles.org/about/port-101
http://www.polb.com/about/faqs.asp#530
https://bcdc.ca.gov/permits/
https://www.wildlife.ca.gov/Conservation/Environmental-Review


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
http://advancedemissioncontrol.com/
http://caemaritime.com/
https://www.arb.ca.gov/ports/shorepower/shorepower.htm
https://cacleanfreight.org/
https://ww3.arb.ca.gov/ports/shorepower/meetings/08152018/costinformation.pdf

	Executive Summary
	1. What is an ocean-going vessel?
	2. What emissions and air pollution burdens are associated with ocean-going vessels?
	3. Why do we need to reduce emissions from ocean-going vessels at California ports?
	4. What specific air pollution burdens are associated with emissions from ocean-going vessels?
	5. Are there already regulations to reduce emissions from ocean-going vessels in California?
	6. Why do we need further emissions reductions beyond what is required in the Existing At-Berth Regulation?
	7. What is CARB staff’s proposal to further reduce health impacts in port communities from ocean-going vessels?
	8. What constitutes a vessel visit and how long are ocean-going vessel allowed to operate at berth with uncontrolled emissions?
	9. Is CARB proposing to regulate facilities?
	10. What communities are most impacted by air pollution from ocean-going vessels?
	11. How did CARB staff determine which ports and marine terminals to include in the Proposed Regulation?
	12. What are the potential benefits of CARB staff’s proposal to further reduce emissions from ocean-going vessel at berth?
	13. Why did CARB staff propose to include emissions control requirements for new vessel categories?
	14. Why are there boiler emissions control requirements for tanker vessels that use steam-driven pumps but not for other vessel categories?
	15. What technologies can be used to reduce emissions from ocean-going vessels?
	16. What emissions control technologies already exist at California ports to reduce emissions from ocean-going vessel?
	17. Do alternative emissions control technologies achieve the same emissions reduction benefits as shore power?
	18. Does CARB staff’s new proposal allow a vessel or terminal operator to use any emissions control technology they choose to reduce emissions?
	19. What amount of new equipment and infrastructure do CARB staff estimate will be necessary to support reducing emissions from every vessel visit?
	20. Will every vessel visiting California have to reduce emissions?
	21. When can communities expect additional emissions reductions from vessels to begin?
	22. Why is CARB staff proposing requirements for tanker vessels in two separate years?
	23.  How will CARB staff determine progress is being made towards the implementation dates for ro-ro and tanker vessels and terminals?
	24. How will CARB staff ensures ports and terminals are prepared to reduce emissions from ocean-going vessels?
	25. What happens if a vessel is not able to reduce emissions while at berth?
	26. What is the remediation fund and when can it be used?
	27. When a vessel is unable to reduce emissions at berth, who is at fault?
	28. How will CARB ensure the necessary reductions are being achieved?

	I. BACKGROUND AND INTRODUCTION
	A. CARB’s Authority and Responsibility to Reduce Air Pollution from Vessels At Berth
	B. Background on Affected Categories
	1. Basics on Ports and Independent Marine Terminals
	a) Seaports and Port Terminals
	b) Independent Marine Terminals

	2. Basics on Ocean-Going Vessel Operations
	a) In Transit
	b) Maneuvering
	c) At Berth
	d) At Anchor

	3. Air Pollution from Vessels
	4. Vessel Characteristics
	a) Container and Reefer Vessels
	b) Cruise Vessel
	c) Ro-ro Vessels
	d) Bulk and General Cargo Vessels
	e) Tanker Vessels
	1) Tanker Operations At Berth
	2) Tanker Off-Loading Characteristics
	3) Tanker Vessel Emissions


	5. At Berth Emissions Control Strategies
	a) Shore Power
	b) Capture and Control Systems
	c) On board Technologies
	d) Alternative Fuels


	C. Background of Existing Regulation
	1. Affected Vessels and Ports
	2. Compliance with Existing Regulation

	D. Purpose of the Proposed Regulation
	1. Achieve Public Health and Air Quality Benefits
	2. Address Implementation Challenges with Existing Regulation


	II. THE PROBLEM THAT THE PROPOSAL IS INTENDED TO ADDRESS
	A. Need to Reduce Exposure in Impacted Communities
	1. Cargo Growth Will Increase Emissions
	2. Need to Reduce NOx, PM, and ROG Emissions
	3. Need to Reduce Greenhouse Gas and Black Carbon Emissions

	B. State Policy and Plans Direct CARB to Secure Further Reductions From Vessels At Berth
	1. Assembly Bill 32/Senate Bill 32
	2. Sustainable Freight Pathways to Zero and Near-Zero Discussion Document
	3. Executive Order B-32-15
	4. 2016 State Strategy for the State Implementation Plan
	5. Assembly Bill 617
	6. March 2017 Addendum to Board Resolutions 17-7 and 17-8

	C. Implementation Challenges with the Existing Regulation
	1. Shore Power Berth Availability and Positioning
	a) Berth Positioning
	b) Vessel Size Changes

	2. Three/Five Hour Rule
	a) Lift On-Lift Off AMP Box

	3. Compliance Using CARB Approved Emissions Control Strategies
	4. Required Commissioning Visits
	5. Quarterly Visit Requirement
	6. Short Visit Difficulties


	III. Description of the Proposed Regulation
	A. Emissions Reduction Goal
	1. Auxiliary Engine Control Requirements
	2. Tanker Boiler Control Requirements

	B. Affected Vessel Categories
	1. Exclusion of Bulk and General Cargo Vessels from Control Requirement

	C. Affected Ports and Marine Terminals
	D. Implementation Timeline
	1. Developing the Implementation Schedule
	2. Container, Reefer, and Cruise Implementation Dates
	a) Proposition 1B Funded Berths
	b) Terminal Operator Conversations
	c) Ports of Los Angeles and Long Beach Infrastructure Analysis
	d) Alternatives to Shore Power

	3. Ro-Ro Implementation Date
	a) Shore Power Use On Ro-Ro Vessels
	b) Development of Capture and Control Systems for Ro-Ro Vessels

	4. Tanker Implementation Dates
	a) Tanker Berths and Terminals
	b) Shore Power Use On Tanker Vessels
	c) Development of Capture and Control Systems for Tanker Vessels
	1) Timeline for Building Supporting Wharf Infrastructure
	2) Phase-In Dates for Northern and Southern California Tanker Terminals



	E. Interim Evaluation
	F. Responsibilities for Compliance
	1. Vessel and Terminal Requirements
	a) Determining Compliance Responsibly
	b) Vessel Compliance Checklist
	c) Terminal Compliance Checklist
	d) Vessel Opacity Requirements


	G. CARB Approved Emissions Control Strategy Operator Requirements
	1. Obtaining CARB Approval for an Emissions Control Strategy
	2. CARB Approved Emissions Control Strategy Compliance Checklist
	3. Port Requirements
	4. Reporting and Record-keeping Requirements

	H. Additional Compliance Options
	1. Safety, Research, and Vessel Commissioning Exceptions
	2. Terminal and Vessel Incident Exceptions (TIE/VIE)
	a) Determining the Number of Available TIEs and VIEs
	b) Use of TIEs and VIEs

	3. Optional Remediation Fund
	a) Remediation Fund Hourly Amount
	b) Administration of the Remediation Fund


	I. Terminal and Port Plans
	1. Terminal Plans
	a) Terminal plan information
	b) Revised Terminal Plans

	2. Port Plans


	IV. THE SPECIFIC PURPOSE AND RATIONALE FOR EACH ADOPTION, AMENDMENT, OR REPEAL
	Section 93130.  Control Measure For Ocean-Going Vessels At Berth
	Section 93130.1.  Purpose and Intent
	Section 93130.2.  Section Summary, and Definitions
	Section 93130.3.  Applicability
	Section 93130.4.  Exceptions
	Section 93130.5.  CARB Approved Emission Control Strategy
	Section 93130.6.  Opacity Requirement
	Section 93130.7.  Vessel Operator Requirements
	Section 93130.8.  Vessel Visit Exceptions
	Section 93130.9.  Terminal Operator Requirements
	Section 93130.10.  Terminal Exceptions
	Section 93130.11.  Vessel Incident Exceptions and Terminal Incident Exceptions
	Section 93130.12.  CARB Approved Emission Control Strategy Operator
	Section 93130.13.  Port Requirements
	Section 93130.14.  Terminal and Port Plans and Interim Evaluation
	Section 93130.15.  Remediation Fund Use
	Section 93130.16.  Remediation Fund Administration
	Section 93130.17.  Summary of Responsibilities
	Section 93130.18.  Violations
	Section 93130.19.  Sunset
	Section 93130.20.  Severability

	V. AIR QUALITY
	A. Objective
	B. Emissions Inventory Methods
	C. Air Quality Impacts
	D. Health Analyses to Assess the Impact of Emissions from Ocean-Going Vessels At Berth
	1. Potential Exposures and Health Risks From Ocean-Going Vessel Engine DPM Emissions
	2. Regional Non-Cancer Health Impacts
	a) Direct Estimation of Health Outcomes from Air Dispersion Modeling
	b) Incidents-Per-Ton Methodology
	c) Results



	VI. BENEFITS ANTICIPATED FROM REGULATORY ACTION
	A. Health Benefits
	1. Reduction in Potential Cancer Risk
	a) Population Impacted by Potential Cancer Risk
	b) Maximum Exposed Individual Resident

	2. Non-Cancer Health Impacts and Valuations
	a) Monetization of Health Outcomes

	3. Reduced Ambient Ozone Levels
	4. Greenhouse Gases and Black Carbon

	B. Additional Benefits
	1. Technology Providers
	2. Construction
	3. Technology Research and Development
	4. Out-of-State and International Impacts


	VII. ENVIRONMENTAL ANALYSIS
	VIII. ENVIRONMENTAL JUSTICE
	IX. ECONOMIC IMPACTS ASSESSMENT
	A. Changes Since the Release of the SRIA
	B. Direct Costs
	1.  Cost Inputs
	a) Key Cost Analysis Assumptions
	b) Shore Power Costs
	c) Capture and Control System Costs
	d) Remediation Fund Costs
	e) Terminal and Port Plan and Reporting Costs
	f) Cost Savings

	2. Total Statewide Costs

	C. Direct Costs on Business and Individuals
	1. Direct Cost on Typical Business
	2. Direct Cost on Small Businesses and Individuals

	D. Benefits
	1. Benefits to Terminal and Vessel Operators
	2. Benefits to Other California Businesses
	3. Benefits to Small Businesses
	4. Benefits to Individuals
	5. Social Cost of Carbon

	E. Fiscal Impacts
	1. Local Government
	a) Ports
	b) Personnel Costs
	c) Tax Revenue

	2. State Government
	a) CARB
	b) Other State Agencies
	c) Tax Revenue

	3. Total Personnel Costs to Local, State, and Federal Government

	F. Macroeconomic Impacts
	1. California Employment Impacts
	2. California Business Impacts
	3. Gross State Product (GSP)

	G. Alternatives

	X. EVALUATION OF REGULATORY ALTERNATIVES
	A. Alternative 1:  Implementation Fixes through an Amendment to Existing Regulation Only (No Addition of Other Vessel Categories or Ports/Terminals)
	B. Alternative 2:  Shore Power Only Compliance Pathway for Container/Reefer, Cruise, Auto/Ro-Ro and Tanker Vessels (Applying the Same Terminal Threshold as the Proposed Regulation)221F
	C. Alternative 3:  “Alternative Proposal for Amendments to At-Berth Regulations” provided by California Association of Port Authorities (CAPA), Cruise Lines International Association (CLIA), Pacific Merchant Shipping Association (PMSA), Western States...
	1. Feasibility Studies
	2. Regulated Vessels and Associated Terminals/Ports (Subject to the Existing Regulation)
	3. Recordkeeping and Reporting Requirements

	D. Small Business Alternative
	E. Performance Standards in Place of Prescriptive Standards
	F. Health and Safety Code section 57005 Major Regulation Alternatives

	XI. JUSTIFICATION FOR ADOPTION OF REGULATIONS DIFFERENT FROM FEDERAL REGULATIONS CONTAINED IN THE CODE OF FEDERAL REGULATIONS
	XII. PUBLIC PROCESS FOR DEVELOPMENT OF THE PROPOSED ACTION   (PRE-REGULATORY INFORMATION)
	A. Public Engagement for Rulemaking Process
	B. Public Workshops
	C. Community Meetings
	D. Work Group and Informational Meetings
	E. Port/Terminal Tours and Site Visits

	XIII. References

